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[57] ABSTRACT

An apparatus for producing glass fibers is disclosed.
The apparatus includes means associated with a cover
means for an applicator for moving the glass filaments
from the surface of the applicator when waste filaments
are being produced such that the glass filaments are
brought into contact with the application surface for
coating the filaments with a binder and/or size only
when production quality strand is being produced. This
substantially reduces binder and/or size consumption
and prevents the operator of the forming position from
coming into physical contact with the binder and/or
size coated strand.

9 Claims, 4 Drawing Figures
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| API?ARATUS FOR FORMING GLASS FIBERS

- BACKGROUND OF THE INVENTION

Glass strand is typically formed by attenuating fila-
ments through orifices or tips at the bottom of a heated
bushing containing molten glass. The filaments may be
cooled by spraying them with water as they leave the
bushing. the filaments are then passed across the appli-
cation surface of an applicator where they are coated
with a binder and/or size. The coated filaments are then
gathered into strand form in a gathering shoe, which is
typically a grooved cylinder or wheel formed of a mate-
rial such as graphite. The strand may then be traversed
across the face of a rotating spiral and wound on a
forming package on a rotating collet carried by a
winder. In another operation, the strand from the gath-
ering shoe may be passed between cutting blades and
chopped into particulate glass fiber strands. In a further
alternative, the strand may be pulled between belts,
wheels and the like of an attenuator and packaged in a
container.

In any of the above operations, a significant amount
of waste glass fiber strand is produced. In most of the
above described operations inconsistent diameter fila-
ments result during start-up and slow down of the sys-
tems due to the fact that the filament diameter is in-
versely proportional to the speed of attenuation for a
given bushing.

Further, such occurrences as low speed attenuation
during doffing of the forming package, restarting the
strand formation after a strand breakout, and the like are
all examles of instances where the formation of waste
strand occurs.

In the past, waste filaments were passed through the
forming operation in the same manner as production
quality filaments until they had passed the gathering
shoe and were formed into strand. Only at this point
were they segregated as waste. All of the waste strands

and the filaments forming them were coated with the
binder and/or size, in the same manner as the produc-

tton quality material. Since binder and/or size which is
coated onto filaments cannot be recovered, and since
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waste strand may represent up to about 15 percent of 45

the productlon of a typical glass fiber forming position
Or more, it 1s obvious that the prior art strand formation
methods consume a significant amount of binder and/or
size which is in actuality being discarded as waste. It is,
therefore, desirable to eliminate or substantially reduce
the amount of binder and/or size which is wasted by
being coated onto waste filaments.

A second problem encountered with the continual
coating of filaments with binder and/or size occurs
from the necessity of the forming level operator to
manually handle the strands during such operations as
start-up, and other occurrences of a glass fiber forming
operation. To begin the winding of a new forming pack-
age on a collet, to begin the chopping of strand, to
thread an attenuator, and to restart any of these attenua-
tion devices after a breakout of strand occurs, the opera-
tor normally feeds strand to the operation manually.
This requires physical contact between the operator’s
skin and the coated strand. Some binders and/or sizes
may have adverse dermatological effects on an opera-
tor’s skin from the constant physical contact of the
operator’s hands with coated strands. It is also desirable,
therefore, to reduce substantially or eliminate physical
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contact between the operator and glass strand having
irritating binders and/or sizes coated thereon.

A method for reducing both binder and/or size con-
sumption and physical contact with binder and/or size
coated strand 1s disclosed in concurrently filed applica-
tion Ser. No. 775,483 of David M. Griffiths, which is
incorporated herein by reference. The present invention

provides apparatus to carry out the method of the co-
pending application.

THE PRESENT INVENTION

By means of the present invention, both binder and-
/or size waste and physical contact between the opera-
tor and coated glass strands can be substantially re-
duced. Generally, the present invention involves appa-
ratus associated with a cover means for an applicator
for moving glass filaments from the application surface
of the applicator during attenuation of waste filaments
and their formation into waste strands. The apparatus
may comprise an applicator associated with a cover
which has a bar at one edge. The bar may be packaged
as an internal part of the cover or may be mechanically
attached thereto. This bar extends beyond the applica-
tion surface of the applicator when the cover is closed
over the applicator. As the waste filaments pass across
this bar, they are out of contact with the application
surface and thus are not coated with the binder and/or
size, but merely with a lubricant from a spray located
above the applicator. The filaments without binder
and/or size thereon are then passed across the gathering
shoe and are formed into waste strand where they can
be, for example, attenuated at low speeds prior to start-
up of the collection operation, wound on the edge of a
forming package during start-up of a winder and the
like. After the operator has secured the strand into
attenuation device, and just prior to collecting produc-
tion quality strand, the bar is pulled away from the
filaments to allow the filaments to return into contact
with the application surface, so that all production
strand 1s coated with the desired binder and/or size.

BRIEF DESCRIPTION OF THE DRAWINGS

The fiber forming system of the present invention
will be described with reference to the drawing figures
in which:

F1G. 1 is a front elevational view of a glass fiber

forming and winding operation incorporating the appa-
ratus of the present invention;

FI1G. 2 1s a side elevational view of a glass fiber form-
ing and chopping operation employing the apparatus of
the present invention;

FI1G. 3 1s an enlarged side elevational view illustrat-
Ing an applicator including the apparatus of the present
invention in its closed position; and

FIG. 4 1s an enlarged side elevational view of the
applicator of FIG. 3 in its open position.

DETAILED DESCRIPTION OF THE
DRAWINGS

Turning to FIGS. 1 and 2, glass filaments 14 are at-
tenuated through bushing tips 12 located at the bottom

‘of a heated glass fiber forming bushing 10 containing

molten glass 11. The filaments 14 may be sprayed with
water by spray jets 135 as they leave the bushing tips 12
to- cool them, depending upon the type of filaments
being produced. The filaments 14 are passed across the
application surface 31 of an applicator 32 where they
are coated with binder and/or size. This applicator will
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be more completely described below. The filaments 12
are then passed into the groove of a gathering shoe 16,
which 1s typically a grooved cylinder or wheel formed
of a material such a graphite, where they are gathered
into one or more unified strands 18.

In FIG. 1, the strand 18 is then traversed across the

face of a rotating spiral 28 and collected as a forming
package 20 on a rotating collet 22 carried on a winder

24.

In FIG. 2, the strand 18 is passed under a guide wheel
58 and between a pair of rollers 60 and 61 and chopping
blades 63. The chopped strand 67 1s then passed along a
pair of vibrating conveyors 68 and 69, heated and dried
by heaters 75 and 76 and collected in a container 71,
with out of sized material being discarded at 69a.

Referring back to FIG. 1, while the operator is doff-
ing or changing forming packages, repairing a strand
breakout, and the like, the strand 18 1s moved from the
spiral 28 and collet 22 and is passed between a pair of
driven rollers 29 at a relatively low speed to a waste
area (not shown). Likewise, in FIG. 2, during a strand
breakout repair and the like, waste strand is passed
between the rollers 56 and 56a to the waste area (not
shown).

Turning to FIGS. 3 and 4, the preferred apparatus for
controlling filament contact with the application sur-
face 31 of the applicator 32 is shown. As is shown In
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FIG. 4, the filaments 14 are drawn across the applica-

tion surface 31 and downwardly from the application
surface 31. When it is desired to move the filaments 14
from the application surface 31, an electric signal 1s
given through lines 81 and 82 to a solenoid valve 80.
This causes air to flow from intake 83 through line 88 to
an air cylinder 84. The air flowing through the cylinder
84 extends a piston 86 which is connected by arm 87 to
a cover 34 for the application surface 31. At the end of
the cover 34 is a bar or rod 36. This rod or bar 36
contacts the filaments 14 and moves them from the
application surface 31. The bar or rod 36 is formed of a
material which will not easily become abraded by the
glass filaments 14 and which will not damage them.
Typically suitable materials include graphite and brass.

When production quality strand is being produced, a
reversing signal is given through electric lines 81 and 82
to the solenoid valve 80. This reverses the air flow and
air now passes through line 85 to the air cylinder 84.
This forces piston 86 back into cylinder 84. This opens
the cover 34 over the application surface 31 and the
filaments 14, which are no longer in contact with the
bar or rod 36, again contact the application surface 31.

When the filaments 14 are moved from the applica-
tion surface 31, they are sprayed with a lubricant from
spray nozzle 13. If the production quality filaments 14
are being sprayed by jets 15 during production, the
spray from spray nozzle 13 may be in addition to that
spray. The lubricant sprayed onto the filaments from
nozzle 13 may be water alone or may include an addi-
tional lubricant, but is not the binder and/or size con-
tained in the applicator 32.
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percent by weight of a water mixture of the lubricant.
Typical lubricants are alkyl imidazoline derivatives
such as described in U.S. Pat. Nos. 2,200,815; 2,267,965;
2,268,273; and 2,355,837 which are incorporated herein
by reference.

Cation X i1s an example of such a material wherein the

alkyl imidazoline derivative i1s the reaction product of
stearic acid, tetraethylene pentamine and acetic acid.

Acid solubilized water dispersible stearic amides and
anhydrous acid solubilized water dispersible lower mo-
lecular weight fatty acid amides as well as anhydrous
acid solubilized polyunsaturated lower molecular
weight fatty acid amides can also be used as lubricants.

While the solenoid valve employed in the present
invention may be manually tripped by the operator,
such as by providing a button or switch, it i1s preferred
that strand moving system be operated automatically.
Hence, for example, the signal to the solenoid valve
may be linked to the speed of the attenuation device
such that when the attenuator 1s operating at production
speed, the strand moving device is in its retracted posi-
tion and whenever the attenuator is operating such that
production filaments are not being produced, the strand
moving apparatus 1s extended or activated, along with
the spray 13 or other lubricant supply. |

When operating a fiber forming operation according
to the present invention, the operator need not come
into physical contact with the strand while it is coated
with binder and/or size. At all times that physical
contact with the strand may be necessary the filaments
are removed from the applicator surface. |

In addition, since little or no waste strand 1s coated
with the binder and/or size, significant reductions in
cost are possible due to the reduced amounts of binder
and/or size necessary. |

From the foregoing, it is obvious that the present
invention provides an efficient apparatus for forming
glass fiber strands, both in cost reduction and safety for
the operator. | -

While the invention has been described with refer-
ence to specific embodiments thereof, it 1s not intended
to be so limited thereby except as insofar as in the ac-
companying claims.

I claim: | T

1. In an apparatus for forming glass fibers comprising
a bushing having a plurality of bushing tips through
which filaments are attenuated, an applicator having an
application surface for applying binder and/or size to
the filaments, a gathering means to combine the fila-
ments into a unified strand and means for collecting the
strand, the improvement wherein the applicator in-
cludes a movable cover having a bar which contacts the
filaments, said bar being oriented to move the filaments
from the application surface of the applicator when the
cover is closed over the applicator during the attenua-

- tion of waste strand such that said waste strand is not

Optionally, instead of the spray jets 13, a stream of 60

the lubricant could be applied to the filaments 14 by
flowing the lubricant onto the gathering shoe 16 in
sufficient quantities for the filaments 14 by means of a
trickle tube connected to the source of lubricant, a
sprayer, or any other convenient means.

Suitable lubricants which may be employed are em-
ployed in amounts which are sufficient to provide lu-
bricity to the strands, such amounts being about 4 to 15

65

coated with said binder and/or size.

2. The apparatus of claim 1 further comprising a
spray jet to spray a lubricant onto waste filaments as
they are removed from the application surface.

3. The apparatus of claim 2 further comprising an
additional spray jet for spraying lubricant onto the fila-
ments.

4. The apparatus of claim 1 wherein said means for
collecting strand comprises a rotating collet.

5. The apparatus of claim 1 wherein said means for
collecting strand comprises a chopper.
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6. The apparatus of claim 1 wherein said means for 8. The apparatus of claim 1 wherein said bar 1s formed
' of graphite. |

collecting strands comprises an attenuator. | 9. The apparatus of claim 1 wherein said cover is
7. The applicator of claim 1 wherein said bar is moved by an air cylinder.

formed of brass. 5 * % % % %

10

15

20

25

30

35

435

30

33

60

65



	Front Page
	Drawings
	Specification
	Claims

